The challenging task of image processing is to reduce noise in image, which helps to improve the image for further process. This paper proposed bilateral filter, the best choice for removing noise as well as preserving edges in cancer cell image. To show the ability of bilateral filter for removing noise, another famous edge preserving filter called anisotropic filter and a popular multi-scale resolution analysis method called curvelet were tested on breast cancer microscopy images. Experimental result shows that bilateral filter is superior among the tested algorithms in terms of removing noise as well as preserving edges.
INTRODUCTION
Breast cancer is a malignant tumor that starts in the cells of the breast. A malignant tumor is a group of cancer cells that can grow into (invade) surrounding tissues or spread (metastasize) into distant areas of the body [1] . Invasive (infiltrating) Ductal Carcinoma, Invasive (infiltrating) Lobular Carcinoma, Ductal Carcinoma in Situ (DCIS), Lobular Carcinoma in Situ (LCIS) are some of the common type breast cancer. Medullary Carcinoma, Inflammatory breast cancers, Mucinous Carcinoma, Paget's disease, Papillary Carcinoma, Phyllodes tumor, Tubular Carcinomas, Metaplastic tumors, Adenoid Cystic Carcinomas, Angiosarcoma are less common type of breast cancer. If a patient is suspected breast cancer, he will be referred for further tests. Mammograms, Ultrasound, MRI, CAT scans and PET scans are some of the important tests used for screening, diagnosis and monitoring the patient. Scanning Electron Microscope Stereoscopy (SEM-S) is used to characterize 3D features of biological specimens. It (SEM) is invented in the year 1930. With the great help of SEM, both non-biological and biological specimens are able to gain a 3D perspective. However, SEM 3D images are projected onto a 2D plane. A software program is required to import these images that automatically detects feature points in different images and derives necessary information from the detected features. The result of this reconstruction obtains numerical information for further process and decision-making. This information includes the roughness profile, areas and volumes of the acquired surface. Removal of noise is one of the significant tasks of preprocessing of SEM images. Noise levels in LC-SEM (or SEM) images are relatively high [8] . Digital image-processing methods have been applied to highresolution SEM images for the improvement of resolution. Because microscope images have an intrinsic limiting resolution, it often makes little sense to use a noisy, high resolution detector for image acquisition. Microscopic images are generally degraded by noise such as additive (Gaussian), multiplicative (Poisson), and an instrumental imaging property includes glare, shading, geometrical distortion, finite resolution. There are many steps involved to develop a cancer cell processing system such as image acquisition, preprocessing, segmentation and classification. Pre-processing is primary step to remove noise, enhance contrast and isolating area of interest. The significant task of preprocessing is to obtain a representation of cancer cells to make a classification and identify the changes by providing the classifier with the information for recognition. In this article, different filters were used to de-noise underlying breast cancer cells at various stages of dedifferentiation. In cancer, de-differentiation has been linked with a decreased likelihood of survival and a greater chance that the cancer will spread to other organs [8] [13] . As shown in the Results section, profound differences in topography were observed as a cancer becomes less like the normal tissue when it came. These findings have implications not only for improving our understanding how breast cancer grows. Section 2 describes various noise removal and edge preserving techniques in details including bilateral, anisotropic and curvelet de-noising. Section 3 gives an overall experiments and its discussion. Finally section 4 provides conclusion of this article.
METHODOLOGIES
There are three popular edge preserving filtering methods selected to preprocess cancer cell images. They are 1. Bilateral filtering 2. Anisotropic filtering 3. Curvelet de-noising The performance of the three filters is evaluated and compared by MSE and PSNR. The value of MSE must be low and PSNR must be high in an image.
Bilateral Filter
Bilateral filtering denotes as a combination of domain and range filtering [2] . In this approach, the pixel value of a position p(x, y) is replaced by averaging of similar and nearby pixel values. Apart from smoothing an image, it preserves edges in a good manner with the aid of range filters. The idea of this filtering mechanism to smooth as well as preserving edge is very simple. Discontinuous happened in digital images is very slow. When the filter is moving on the smooth region, it acts like a common domain filter. When the center pixel is located on the boundary between two regions, the idea works here. If the center pixel is located in first region, then the average take place in first region and second region is omitted. Similarly the center pixel is replaced by the average of second region when the pixel location is in second region and the first region pixels are ignored. The domain filter is defined by the equation
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Where f is input image and h is output image. Both are multiband. In this filter, the geometric closeness is determined by the center pixel x and nearby point E. The equation to preserving the DC component for low-pass filtering is defined by 
Combining domain and range filter can be defined by
The pixel value at x can be replaced by averaging similar and nearby pixel values. Thus the bilateral filter is provided by combining the domain and range filter.
Anisotropic Filter
Anisotropic filtering method is developed by persona and malik [12] . It is a powerful technique to preserve edges when smoothing the images. Mathematically it is formulated as a diffusion process and provides smoothing in preference to smoothing across the boundary [11] [9] [10] . The performance of this filter is estimated by the statistics of noise degradation and edge strengths. The process of stopping smoothing in boundary can be described by the equation
Where u , u  and div represents gradient and divergence operators respectively.
reduces the isotropic diffusion. In this method, the edges of image is considered as image gradient and C = g (  , U), which has some possible choices of binary and exponential functions. The exponential function is
K is threshold value to remove noise. It is very important task to discredit the equation. It can be done using four nearest neighbors and the laplacian operator
The above equation provides the discrete values of the pixels of the image. Where the C series in the equation presents the 4-neighbors pixel-values of horizontal and vertical pixels such as north, south, west and east location of the center pixel. It follows that
and λ is a single parameter required for stability. And the ∆ series represents the gradient values of 4-neighbors.
Curvelet Transform De-noise
Curvelet transform is an emerging technology in the series of multi-scale analysis such as wavelet, contourlet, shearlet and DFT. It obeys a multi-scale law: width ≈ length 2 . The process of curvelet transform is grouped into subband decomposition, smooth partitioning, renormalization and ridgelet analysis [7] [4][6] [5] . A series of low-pass and band-pass filters are used to decompose an image into multiple resolution layers. Each and every layer in the structure is made with different frequencies. This is represented by 
Parserval relation can be defined as
The Renormalization of each dyadic square is defined by
Where T Q is normalization operator for Q is defined by 
EXPERIMENT
To preserve anatomy details for the images, they are smoothed to delete the noise and non-stationary artifacts. It is very useful to the doctors to make correct medical diagnosis for cancer. The motivation for choosing the bilateral filter is that the noisy image is weighted by both position distance (spatial filter) and the difference of sinogram values (range filter) [2] [3][14] [15] . Curvelet transform on the other hand is well suited to handle curve discontinues whereas the famous wavelet is suitable to handle line discontinues [1] . Curvelet 
CONCLUSION
The goal of this article is to evaluate the performance of different de-noising methods to further improve the PSNR. The performance of noise removing with edge preserving was studied by computing error measures on the breast cancer cell test images corrupted by Gaussian and Poisson noises. The parameters considered are the number of variance, PSNR and MSE. Varying the number of filtering iterations, it was found that both edge preserving and noise removal is best in bilateral filter. The de-noising gradually improves the fidelity of feature extraction. The bilateral filter performs better than other for recovering the structured information without losing edges. The other methods will blur edges, unless only a small number of filtering iteration is applied. 
